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摘  要 
 I
摘  要 
    本文主要采用固相反应法合成 Eu2+离子掺杂的 MSi2O2N2(M=Ca、Sr、Ba) 氮
氧化物荧光粉；采用湿化学法合成 Ce3+、Mn2+离子共掺杂的 MgYSi2O5N 氮氧化物
荧光粉。系统讨论离子掺杂浓度、热处理工艺、荧光粉基质材料以及助熔剂等对
荧光粉性能的影响，并对氮氧化物荧光粉的发光机理进行初步探讨， 后，对氮
氧化物荧光粉在白光 LED 领域的应用进行初步探索。 
    首先，采用固相反应法制备黄绿发射 MSi2O2N2：Eu
2+(M=Ca、Sr、Ba)荧光粉。
结果表明，CaSi2O2N2：Eu
2+荧光粉在 1400℃保温 5h，Eu 离子取代量为 5mol%，
助熔剂 H3BO3 含量为 2.00wt%时，获得 优的发光强度；SrSi2O2N2：Eu
2+荧光粉
在 1420℃保温 6h，Eu 离子取代量为 4mol%，助熔剂 H3BO3 含量为 1.50wt%时，获
得 优的发光强度；BaSi2O2N2：Eu
2+荧光粉在 1430℃保温 10h，Eu 离子取代量为
6mol%，助熔剂 BaF2 含量为 2.00wt%时，获得 优的发光强度。MSi2O2N2：
Eu2+(M=Ca、Sr、Ba)荧光粉中，激发与发射来源于 Eu2+的 4f'7↔4f'65d1 能级跃迁，
随着碱土离子半径的减小，发射波长从 492nm 红移至 541nm，激发波长范围基本
一致，从 280nm 延伸至 420nm，在 405nm 激光源激发下仍可得到较强的发射光。





    然后，采用湿化学法制备红蓝发射 MgYSi2O5N：Ce
3+,Mn2+荧光粉。固定 Ce3+
取代量为 0.5mol%，随着 Mn2+取代量的增加，激发光谱强度先增大后减小，这可
能是 Mn2+取代量较小时，阻隔 Ce3+离子之间能量传递，导致 Ce3+离子浓度猝灭的
作用减弱，使激光光谱强度增大；当 Mn2+取代量大于 0.20 时，激发光谱强度下降，
这可能是 Mn2+浓度太大，成为杂质相，影响 Ce3+的吸收。在 370nm~450nm 的蓝
光波段发射强度随着 Mn2+取代量的增加逐渐降低，而 600nm~700nm 的红光波段
发射强度则逐渐增加，明显地，这是敏化剂 Ce3+对激活剂 Mn2+的能量传递不断增
加所致。固定 Mn2+取代量为 25mol%，随着 Ce3+取代量的增加，激发与发射光谱
的峰强度均先增大后减小，红光波段和蓝光波段发射峰强度比例基本不变，这可
能是 Ce3+取代量较小时，Mn2+离子浓度相对较高，敏化剂 Ce3+吸收的能量能充分

















比固相反应法制备的荧光粉高 5 倍，与热处理温度高 60℃的固相法制备的荧光粉
相比，其发光强度仍略高。 


























In this thesis, a series of oxynitride phosphors, Eu2+-doped MSi2O2N2(M=Ca、Sr、
Ba) and Ce3+-Mn2+ co-doped MgYSi2O5N, were synthesized via solid-state reaction 
method and wet chemical method, respectively. It was systematically discussed that the 
effects of rare earth ion concentration, heating condition, chemical structure of the host 
lattices and flux on the luminescent properties of the phosphors. 
    Firstly, yellow-green-emitting MSi2O2N2: Eu
2+ (M=Ca、Sr、Ba) phosphors were 
prepared via solid-state reaction method. The results indicate that the best luminescent 
properties is obtained with 5mol% Eu in CaSi2O2N2：Eu
2+, under 1430℃ for 5h while 
adding 2.00wt% H3BO3 as flux. Similarly, the best for SrSi2O2N2: Eu
2+
 with 4mol% Eu 
is the condition of 1440℃ for 6h and 1.50wt% flux HBO3, while for BaSi2O2N2：Eu
2+, 
the content of Eu is 6mol% under 1460℃ for 10h and 2wt% BaF2 as flux. The 
excitation spectra and emission spectra of MSi2O2N2: Eu
2+ (M=Ca、Sr、Ba) phosphors 
are assigned to the 4f'7↔4f'65d1 transitions of Eu2+ ions. It can be seen clearly that the 
position of the excitation bands is very similar to M=Ca,Sr,Ba in the region from 280nm 
to 420nm, while the position of the emission bands differs with the type of M ions, 
which red shift from 492nm to 541nm for M= Ba ,Sr, Ca. More importantly, high 
emission intensity was also obtained under the excitation of 405nm. CIE chromaticity 
coordinates of MSi2O2N2: Eu
2+ (M=Ca、Sr、Ba) which were calculated by software of 
Chromaticity Coordinates are (0.27,0.66),(0.26,0.68) and (0.08,0.42), respectively. 
    Then, blue and red luminescence from Ce3+-Mn2+ co-doped MgYSi2O5N 
oxynitride phosphors, were prepared via wet chemical method. The dependence of 
luminescence intensity on Mn2+ concentration was studied while the Ce3+ concentration 
was fixed at 0.5mol%. The maximum excitation intensity appeared when Mn2+ 
concentration was 20mol%. After that, the excitation intensity decrease. At low Mn2+ 
concentration, Mn2+ ions obstruct the energy transition of Ce3+ caused high excitation 
intensity. Reversely, excessive substitution forms impurity phase, which decreases the 
absorption of Ce3+. The photoluminescence intensity of Mn2+ activator increases, 















Mn2+. Meanwhile,The dependence of luminescence intensity on Ce3+ concentration was 
studied while the Mn2+ concentration was fixed at 25mol%.Starting at a low doping 
level, both intensities of blue and red band emission rise to a maximum at 0.5mol% of 
Ce3+ concentration and fall again at higher doping levels while the intensity ratio of blue 
and red emission are not obviously changed. This is because the concentration of Ce3+ is 
much lower than that of Mn2+. The energy from donor Ce3+ is absorbed sufficiently by 
the Mn2+ ion, whereas the intensity decrease because of fluorescence quenching when 
excessive doped. Fluorescence performance comparison between wet chemical method 
and solid-state reaction method has been carried out. Compared with solid-state reaction 
method, the PL and PLE intensities of phosphors prepared by wet chemical method are 
improved to 5 times in the same condition of heating temperature and holding time. The 
PL and PLE intensities of phosphors prepared by wet chemical method are higher than 
that prepared by solid-state reaction method all the same, even if the heating 
temperature was increased 60  for the solid℃ -state reaction method. 
    Finally, in accordance with the factors that influence the luminescence properties 
of oxynitride phosphors, crystal structure, band theory and fluorescence spectrum were 
discussed to realize the luminescence mechanism. In addition, the MgYSi2O5N: 
Ce3+-Mn2+ and MSi2O2N2: Eu
2+ (M=Ca、Sr、Ba) phosphors were mixed together in 
certain proportions to obtain the white light by the combination of the mixture with a 
UV-LED, according to chromaticity coordinate of CIE. 
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